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1. IOSICHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢Qu3uke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMW W TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B oOpa3oBareldbHBIX opraHu3amusax Poccuiickoit  dDenepannw,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUU ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKMU C ECTEeCTBEHHO-HAyYHBIMH y4ueOHBIMU MpenMeTamMu. B Heil ompepensitorcs
OCHOBHBIE IIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca PU3UKH Ha 0a30BOM YpOBHE, B TOM UYHCIE

MpeIMETHBIC PE3yIbTAThI MO roJIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «Dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHHUN 00 OKpY)KaIOIIEeM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN JJIs €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMmHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcrnonb3oBaHne U aKkTUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTMII B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHMsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMUA CBOWCTBaMU U Jpyrux. U3ydeHune Gu3nKi BHOCHUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS MPY BHITIOTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca ¢husuku st ypoBHS CpeHero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpHUBaTh KaK IMPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hel MaTepuan Kypca Gpu3nku 00beJUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMansa GU3NIECKOl HayKH, OCMBICIIEHUE CBSA3U Pa3BUTHUS (DU3MKH C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpeamnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHs MpoOJIeM palliOHAILHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHS
SBIISIOTCS (u3nUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKType HOCTPOCHUS
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buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHHUIAX MPUMEHUMOCTU TEOPHM, AJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (PM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIy IKCIEPUMEHTAIbHON NesATeNIbHOCTH o0yuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OONIUH CIHCOK
YUYEHHUYECKUX MPAKTUYECKUX paldoT. BrlaeneHune B ykazaHHOM IepeyHe J1abopaTOPHBIX PadoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a71a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOMN (pU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OJIHOTO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUsg Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (GU3MYECKOW MOJENM AN CUTYallMd IPAaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4ueOHOro mporecca 0a30BBI YypOBEHb Kypca (U3WKH HA YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH U3y4yaTbCs B YCJIOBUSAX NMPEIMETHOro kaOuHeTa (DU3MKM WM B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAyYyHOro LuKIiIa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHX NPAKTHYECKUX pPadOT M JIEMOHCTPAIMOHHOE
o0opyoBaHue.
JeMoHCTpaniioHHOe 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEAOBAHUS M3y4aeMbIX SIBJICHUH M IPOILIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOPHOTO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 0011IeM 00pa30BaHUHU SIBIISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHUd U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHe YMEHUI 0OBACHATH SIBICHHS C UCIIOIb30BaHNUEM (DPU3UYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEACTABICHUN O PO (PU3UKU Ui PA3BUTUS IPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

Jloctumxenne 3TuUX Iiesiel obOecriednBaeTcsl pelIeHHeM CIeAYIOUMX 3aJad B Ipoliecce
M3YYCHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



e mpuoOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

e (QopMupoBaHHE YMEHHMH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBSICHEHHUS
¢u3nUecKux SBICHUH B TNPHUPOAE M s TNPHUHATUS NPAKTUYECKUX PpEHICHUH B
HIOBCETHEBHOM KU3HU;

® OCBOGHHE CIIOCOOOB pEIICHHS pAa3IMYHBIX 33/1a4 C SIBHO 33JaHHON (DU3UUECKON
MOJIENIBIO, 3aJad, NOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIEJIH, aJICKBaTHOW yCIOBHSIM 33/1a4H;

® TOHMMaHHE (PU3UYECKUX OCHOB M NPUHILMUIIOB ACHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUECKUX
SKCIIEPUMEHTOB, aHalW3a W  HHTEpPHpeTalud  HMHPOPMAILMH,  ONpPEICIICHHS
JIOCTOBEPHOCTH IMOJyYCHHOTO Pe3yiIbTaTa;

® CO3/IaHUE YCIIOBHH JJISl Pa3BUTHs YMEHUH MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
JeATEIIHOCTH.

Ha usyuenue ¢usuku (0a30BbI ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 69 ywaco (2 gaca B Hepenmo), B 11 kimacce — 65 gacoB (2
gaca B HEJICITIO).

2. INIAHUPYEMBIE PE3YJIbTATbI

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypoBHE CpeaHero oOImero odpazoBaHUs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MeTamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JlugHOCTHBIE pe3ynbTaThl OCBOEHHUS y4ueOHOro mpenmera «Du3uKa» JOJDKHBI OTpaxaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJUIHUOHHBIM IIEHHOCTSAM POCCHUMCKOTO  OOIIECTBa,
pacHIMpEeHHEe KU3HEHHOTO OMNbITa U OMNbITa AESITEIBHOCTA B MPOLECCE pean3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
IIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NEATEIHLHOCTh B HHTEPECAX T'PaKIAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUU B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIBHBIMH WHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKOW WICHTUYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM POCCUMCKUX
Y4EHBIX B 0071aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;



CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0O M NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B ICATEIHLHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOIO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMA:

JCTETHYECKOE OTHOLICHUE K MHUPY, BKJIFOYAs ICTETUKY HAYYHOI'O TBOPYECTBA, IMPUCYILETO
¢du3nveckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K pa3muuHbiM chepam mpodeCcCHOHATHHOU IEATENHHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3MKOW W TEXHHKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSYKEHUU BCEU KU3HU;

6) 3K0JI0OrH4eCKOro BOCIIUTAHMA:

c(hOPMUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TIJIOOATHLHOTO XapakTepa
9KOJIOTHYECKHX POOJIeM;

IUIAHUPOBAHUE W OCYLIECTBICHUE JIEUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eNiel YCTOHYHMBOTO pPa3BUTHS YEIIOBCUCCTBA,

pacIIMpeHue OIbITa JEATCIPHOCTH OSKOJOTMYECKONH HAMpPaBIICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHU3HKeE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B MpOIecCe M3YYeHUs (PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIIBHOCTh HHINBUYyaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJornyeckne 1eMCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAENIATh LENIN IEITEIbHOCTH, 33/1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3NYECKUX SBICHUSX;

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JAESATEIbHOCTb, OIIEHWBATh COOTBETCTBHE PE3YJbTATOB IIEJSAM,
OLICHUBATh PUCKU MTOCIEACTBUN NEATEIBHOCTH;

KOOPJIMHUPOBATh W BBITONHATH PA0OTy B YCIOBHUAX PEATBHOT0, BHUPTYaAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBIIIUICHHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

basoBble nccienoBarebcKue 1eCTBHA.

BIIAJICTh HAYYHOH TEPMHHOJOTHEH, KIIOUYEBBIMHU TOHATHSAMH W METOAaMHU (U3UIECKOM
HayKU;

BIIQJICTh HAaBBIKAMH YYEOHO-HCCIIEOBATEIBCKON M MPOSKTHOM NEATEILHOCTH B O0OJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOOB PEIICHHS 33a1a9
(U3UYECKOTO CONIep KaHusI, TPUMEHEHHUIO Pa3IMYHBIX METOAO0B IMO3HAHUS;

BJIAJICTh BUJAAMHU JESITEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €r0 WHTEPIIPETALUH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYallUsX, B TOM 4YHUCJE TIPHU
CO3/1aHUH YUEOHBIX POEKTOB B 00JIaCTH (PU3MKH;



BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U WM aKTyalH3UpOBATh 3ajady, BBIIBUTATh
TUTNOTE3y €€ pelIeHHs, HAaXOJUTh AapTyMEHTHhI IS JIOKa3aTelbCTBA CBOWX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYYCHHBIE B XOJ€ pCEHICHHS 3a7add pPe3yiabTaThl, KPUTHYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMYIHpPOBATH COOCTBEHHBIC 3aJadd B 0OPa30BATEIBHOU JEATEIHHOCTH, B
TOM YHCJIC TP U3YUSHHUH (DUBUKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, IIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, TONMYCKAOIINE ATbTCPHATHBHBIC PEIICHUSI.

PatGora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TIOJTy4YeHHUS WH(OpPMAMHA (PU3NISCKOTO COJEPKAHUS M3 MCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIICCTBJIATH IOMCK, aHajiW3, CHCTEMAaTHU3aLHUI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3IMYHBIX BUIOB U (hOPM IPEIICTABICHHSI,

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCLICHHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3AIMOHHBIX 33ad C COOJIOJICHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYpCcOCOCpEKCHHMSI, TTPABOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYCCKOTO COACPXAHHWS B Pa3IMYHBIX QopMmarax ¢ y4ETOM
Ha3HayeHWs WHGOpPMAllMM © 1EJNEeBOM ayAWTOPHM, BBIOMpas ONTUMaJIbHYIO (GopMy
MIPEJICTABJICHUS W BU3YyaTH3aIiH.

KoMMyHuKaTHBHBIC yHHBeEpcaabHbIe y4eOHbIe JeHCTBUSA:

OCYIIECTBIISATh OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHOU paOOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

[IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBHSI N0 €€ JTOCTHIKEHHUIO: COCTABJIATH IIAH JEHCTBHM, pPACIPENETATh POIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJAOI0 Y4aCTHHKA KOMaH/bl B OOIIUHN pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE NPOEKTHI, OLICHUBATh WJEH C IO3UIUU HOBH3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IOBEACHUE B PA3NIMYHBIX CHTYalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATENbHYIO NEATENBHOCTh B 00JacTu (pU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHHUS Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl C Y4ETOM UMEIOMIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPENOYTEHU;



JIaBaTh OIICHKY HOBBIM CUTYAIIHsIM;
pacuIMpsATh paMKH Y4€OHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAaHHBIA BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelIieHue;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAULIUKA B OONACTH (PU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOH 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIAJICTh HABBIKAMH ITO3HABATEIHLHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUIN
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCIIOJIB30BaTh MPUEMBI pEIICKCUU JIJISI OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPEMCHHO IMPUHUMATD PCHICHUSA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI U @PT'YMEHTHI JPYTUX NP aHAIU3E PE3YJIbTATOB JACATEIbHOCTH;

MMPpUHHUMATDH 06651, ITIOHUMaA CBOM HEAOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U @PT'YMEHTHI JPYTUX NP aHAIU3E PE3YJIbTATOB JACATEIBHOCTH;

IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OMIUOKH.

B niporiecce HOCTHKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MTPOTPAMMBI 110 (PU3UKE JIJIsT
YPOBHSI CpeIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUICKT, MPEAIOoJIaraloniui choOpMHUPOBAHHOCTS:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BUJICTHh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOperyJIHMpPOBAHUS, BKITIOYAFOTIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
HN3MCHCHUAM U IIPOABJIATH FI/I6KOCTI), OBITH OTKPLITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTIDKCHUIO IeNd U YCIexy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC I[CI\/JICTBOBaTB HNCXO0OdA U3 CBOUX BOSMO)I(HOCTCPJI;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSHHUE APYTHUX,
YUYUTBIBATH €TI0 IMTPHU OCYHICCTBJICHUU O6HIGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COILIMATIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTbh KOH(IUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIEe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKK B (OPMUPOBAHUU COBPEMEHHOU
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOM TEXHUKHM U TEXHOJIOTHH, B MPAKTHYECKON
JIeSITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTeMa OTCuéTa, aOCOJIOTHO TBEPAOE TeNo, HAealbHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )XKMJIKOCTEH W TBEPABIX TEJ, TOUECUHBIH AIEKTPUUYECKUH 3aps IPHU PEIICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPHM CTPOEHUS BEHIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE, CBOOOIHOE MaJeHUE Ted,
IBIDKCHUE TIO0 OKPY)XHOCTH, WHEpIHMs, B3aumMmojehcTBue Tei, auddy3us, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JXKUIKOCTeW M TBEPIABIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJaXJJeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHJCHCALUs, IIJIaBJICHHE, KPUCTAIIIN3aLHs,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
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COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OINKCBIBATH MEXAaHUYECKOE JBUKCHUE, MCIOJIb3Ysl (U3MYECKHE BEIMUYMHBI: KOOPJMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprusi, MexaHudyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCIOJNB3YEMBIX BEIWYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpyTUMU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3Ys
¢u3nueckue BEIWYMHBL: JIABJICHUE Tasza, TEMIIEpaTypa, CpeaHss KHHETHYECKash DSHEprus
XaO0TUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATEIISA; IPU OMMCAHUM NIPABHIIBHO TPAKTOBATh (PU3MUECKHUI CMBICT MCIIOJIb3YEMBIX BEJTUUHMH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh U3yUYECHHBIE 3JIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ys (PU3UUYECKUE BEITUUMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUUYECKOe IOoJe,
HAnpsDKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHAJM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SIBIEHUSA, UCHOJB3Ys (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxpaHeHUs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
pPaBHONPABUS MHEPLMATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPHIO CTPOESHHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIiepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUUYECKOTO 3apsisa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS X O€30MaCHOTO HCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpEeHuil, Mpu 3TOM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
MPeJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BbIOMpaATh ONTUMANbHBIN CHOCO0 M3MEpPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMH BEIMYMHAMU C HCIIOJIb30BaHUEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, Je/aTh BBHIBOJbI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mnpaBuiaa 0€30MacHOrO TpyAa MPH NPOBEICHUHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOr0 000PYAOBaHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M PUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHs 3a7a4dl BEIOUPATH (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIINYHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUYUBYIO LIETIOYKY
paccyKIeHUI C ONIOPOi HAa N3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHMUS;



UCIONIb30BAaTh NPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMH W TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apYOEKHBIX y4EHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MU OOpAIIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3/I0POBbS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOIEeH cpejie;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TpYONbl, palMOHAIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYAlUsIX, aJICKBATHO OIICHWBATh BKJIAJ] KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonuy oOyuenust B 11 kjacce npeamMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAyYHOW KapTHUHBI MHpa, B Pa3BUTHUHU COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B MPAKTHYECKON
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
DIIEKTPUUYECKUI 3apsij, JIyd CBeTa, TOYCYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7[pa MPH pelleHrnr GU3NYECKUX 3a/1ay;

pacnio3HaBaTh (PU3NYECCKHUE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOH (DM3MKH: dJIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOe, MarHUTHOE JCWCTBUS TOKAa, B3aMMOJCWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAsS
WHAYKINS, JCWCTBHE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, WHTepdepeHuus, audpakius W MOISIpU3alUsS CBETa, TUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OIMCHIBATh HM3YYCHHBIC CBOMCTBA BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUYSCKHH 3apsii, CHja TOKa, ODIEKTPUYECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBICHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIIA,
paboTa TOKa, WHIYKIHMS MarHUTHOTO IOJIsA, cwia Ammepa, cwia JlopeHIa, WHIYKTHBHOCTh
KaTYIIKW, YHEPTUsl IJIEKTPUYECKOTO0 M MArHUTHOTO TOJIeH, TEepUOJa W 4YacToTa KoieOaHui B
KOJIeOATETbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B TPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHUE WM ONTHYECKAas CHUJia JUH3bI, TPU OMUCAHUM MPABUILHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIOIB3YeMbBIX BEIMYMH, MX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

ONMCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W TIPOILIECCHI, HCIONB3Ys (PHU3NIECKUE
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JITMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMITYNbC (OTOHA, TEPHOJ TMOoJypacraja, JHEPThs CBSI3W AaTOMHBIX sep, TpPU OMUCAHWUU
MPaBUJIBHO TPAKTOBAaTh (U3UYECKUH CMBICI KCIONB3yeMbIX BEIMYWH, WX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATEIBHOIO M MAPAIICIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEITOMIICHUS
CcBeTa, ypaBHeHHME OWHImTeHHa 11 Qorodrdderra, 3aKOH COXpaHEHUS DIHEPTUH, 3aKOH
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COXPaHEHHsS HMIIYJIbCA, 3aKOH COXPAHCHMs DJICKTPUYECKOTO 3apsia, 3aKOH COXPaHEHHS
MacCOBOI'0 4YMCIIa, IOCTyaaThl bopa, 3aKOH PagMOAKTUBHOIO pacmana, IpU 3TOM DPa3iIv4vaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULBL,
00jacTi) IPUMEHUMOCTH;

ONpPEACIIATh HAIPAaBJICHUE BEKTOPA MHAYKLUUU MAarHUTHOTO IIOJS IIPOBOIHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTB M OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MYECKUX SBICHUH M TPOIECCOB C
UCIOJIb30BAaHUEM HPAMBIX U KOCBEHHBIX HU3MEpEHUil: Impu 3ToM  (OpPMYIHPOBATh
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOupaThb YCTAHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEHHsS (UIUUYECKUX BEIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAHUEM MPSIMbIX U3MEPEHUN:
IIpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJTYYEHHONH 3aBUCUMOCTU
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKoB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIICJOBAHNS,

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpU NPOBEACHUM HCCIENIOBAaHMM B paMKax
y4eOHOIr0 JKCIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM U  IMPOEKTHOM JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYyA0BaHUS;

pemark pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIHMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelath KayecTBEHHbIE 3aJauM: BBICTPAWBATh JIOTMYECKH HEIPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHUI ¢ ONopoi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

UCIOJIb30BaTh NPU PELIEHUM Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSACHATH IPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZICHHS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAOLIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
IpYNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXJOIO M3 YYaCTHUKOB IPYMIbI B
pelleHne paccMaTpuBaeMOi IPOOIIEMBI.
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3. COAEPKXAHUE OBYYEHUs

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®uzuka — Hayka o npupoje. HayuHble MeToAbl MO3HAaHUS OKpyKarolero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuil u npoueccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHUHIIMIT COOTBETCTBUSI.

Ponp u mecro ¢u3uku B (OpMHUPOBAHMM COBPEMEHHOW HAy4YyHOW KapTUHBI MHpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE aBroKeHue. ['padmku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOW IO MOAYJII0 CKOPOCTBIO. YTJIOBasl CKOPOCTh, JUHEWHas ckopocTh. llepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KHHEMAaTHUYEeCKUX XapaKTePUCTUK JIBHKCHHS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WccnenoBanne  COOTHONICHHWS]  MEXIYy  MYTSAMH, TNPONHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE pAaBHbIE MPOMEKYTKM BpPEMEHM TMPHU PABHOYCKOPEHHOM JBUKEHUU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocuTenbHOCTH ["anuiesd. [lepBeiit 3akon HeroToHa. HEepLManbHbIE CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MarepuanbHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
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Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUsS U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPY JBHKCHHUM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€E 1 BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOIO TEA.

MoOMEHT cuiIbl OTHOCUTEIBHO Ocu BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIA.

TexHHueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroTona.

U3zmepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUJI TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOILETO OCh BPAI[CHHUS.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHUIUAIbHBIX CUJ C
MU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C M3MEHEHHEM MEXAaHHMYECKOM SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [uddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
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BemecTBa. MoJenu CTpPOSHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BemiecTsa.
[Tocrosinnast ABorajpo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
UleaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOW »HEepPruu
TEIJIOBOTrO JBM>KeHMs vactun rasza. Illkama temneparyp KenbBunHa. ['a3oBble  3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbIThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHnue Macchl BO3/yXa B KIJIACCHOM KOMHATe Ha OCHOBE HM3MEpeHMH 00béMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsS 3HEprus TEPMOJAMHAMUYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJbHas
TEIIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue o0 anmabatHoM mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHenue
MIEPBOI0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ 'padudeckast UHTepIpeTaus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. [ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue yCTpoMcTBa M MpPaKTHYECKOE IPUMEHEHHE: JBUTaTeldb BHYTPEHHETrO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPrUM Tejla MPU COBEpIIEHUH pPAaOOTHI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEHN 3Hepruu (TemrepaTyphl) Teja Npu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kuneHue. AOCOJTIOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTb BO31yXa. HackleHHbIH nap. YaenpHas TEIoTa napooopa3oBaHuUs.
3aBUCUMOCTB TEMIIEPATypPbl KUIIEHUS OT JaBJICHUS.
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TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramnsl. CoBpemMeHHbIe MaTepuayibl. [lnaBineHue u Kpucramumzanus. Y elbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,
KJIOPUMETpP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGntonenue narpeBaHus U IIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Ted. OJNEKTpUYecKud 3apsia. JIBa BuJA 3IEKTPUUECKUX 3apsi/IoB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslil  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3iekTpuueckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGora cun osnextpocratuueckoro mosd. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Iosie. J{uaaeKkTpuueckas NpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzmeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOrO KOHJIEHCATOPA.

TexHnueckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHUecKast 3allnTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTb  2JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAM  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUAJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
ITocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pa6ota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.
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DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MOJIHOM (3aMKHYTOM) 35iekTpuueckoit nenu. Koporkoe 3aMbikanue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBEHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconyanus. JIEKTPOIIN3.

DnekTpuueckuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[Tna3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE IPUMEHEHHE: aMIEepMETp, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTb CONPOTUBJIECHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeliaHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3aeKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TajlbBaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHHS pE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  MCTOYHMKA TOKAa W €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue snexTponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCymIecTBISeTCS C Y4ETOM
COJIEpKaTeNNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYWHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKOus, mapadona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000OMEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PABHOBECHUE), ANEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUJIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO31lyXa, BETPbI, OapoOMeTp, TEPMOMETP.
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Texnonozus.: mpeodpazoBaHue IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXpPAaHEHUS HMIyJbCa B TEXHHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATENb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMJIBHUK, KOHJUIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM UHUCIIE
HAHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHUecKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMopelcTBHME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marHuTHOM MHAYKUMU. [IpyuHIMI cynepno3uuy MarHUTHBIX NoJiei. JINHUKM MarHUTHON
uHAyKuuy. KapTrHa TuHU MarHUTHON MHAYKLUU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUU MarHUTHOTO IOJIA
JUIMHHOTO HIPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuwia Jlopenna, e€ MOayJdb W HampaBieHHe. JIBMKEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEKTPOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYIIAs CHUJa WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAS CHJIA CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUWE: IIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUraTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL,, MHAYKLMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUM MHIYKIIMM MarHUTHOTO TIOJISL.

B3auMopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MIOTOKa.

SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3y4yeHre MarHUTHOT'O TI0JIS1 KaTYIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSIHHOIO MarHATA Ha PaMKY C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHsle Kojieoanus
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KonebGarenbnast cuctema. CB0OOOMHBIE MexXaHWYeCKHWe KoyiebaHus. [apMoHHuYeckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjieOanui. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebatenbubiit  kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHHIE KOJEOAHUS B HJICATHHOM
KOJIeOATeIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIe MeXaHUYECKUE KoieOaHusl.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSYKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJCTBE AJEeKTpodHepruu. KynbTypa ucCnonb30BaHUSA
AIEKTPOIHEPTHH B MOBCEAHEBHOMN KHU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop MepeMEeHHOro TOKa, JIMHUU JJIeKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu mocienoBaTelbHOM COEIMHEHUM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTHU U
KOHJIEHCATOopa.

Mogenb TUHUY 2IEKTPONEPEIAUH.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanndeckre BOJIHBI, yclIoBUsA pacnpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHus
U januHa BonHBL [lomepeunple W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHraus BekTopoB E, B, V B anekrpomarautHoi BoiHe. CBOICTBa 37€KTpOMarHUTHBIX
BOJIH: OTpa)X€HHe, IpejloMIIeHue, Mojspu3zanus, Audpakuus, uHtepepeHuus. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ikana 3IeKTPOMAarHUTHBIX BOJIH. [IprMeHeHHe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMIIBI pagOCBSI3U U TeleBUACHU. Paguonokanms.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHUuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHKA B TEXHHKE W MEIULIMHE, pajap, PaJAuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.
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Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny v AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOU
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyu cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIJIOCKOM
3epKajie.

[Ipenomnenune cBera. 3aKkOHBI MpeEJIOMIICHHUS CBeTa. AOCOJIOTHBIM  IOKa3areib
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

CoOuparomue M paccewBaromue JUH3bI. ToHKass smH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOW JIHH3BL. [locTpoeHne n300paxeHuii B cCOOMPArOIIUX M PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUSA
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoHCTBa W MpPaKTUYECKOE MPUMEHEHHE: O4YKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PpPaKIHOHHAS
peméTKa, OISAPON/I.

Llemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEHUe, OTpakeHHWE U MperoMyeHHe cBera. OnTuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBO/Ia.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIbIO MPU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

Habmioienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
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['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTymarsl cnenuanabHOM Teopuun
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOPOCTM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYIHLCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHs TOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M dHEPruM POTOHA C €r0 YACTOTOW. DHEPIHS M UMITYIIHC
doroHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBnenue Ditamreitna 1 pororddexra. «KpacHas rpanumna» Goroddpdexra.
JlaBnenue cBera. Onbitel [1. H. JIeOGenena.
XHUMHYECKOE IEHCTBHUE CBETA.
TexHuueckue YCTpOICTBA M MpaKTHUECKOE NpuUMeHeHHe: (oTosnaemMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
Doto3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesHuto o -uactuul. [lmanerapHas
Mozenb atoMa. [locrynarsl bopa. 3nyuenue u norsnouieHue (GOTOHOB IpU MEPEXoAe aroma ¢
OJIHOTO YpOBHS DJHEprum Ha JApyro. Buasl crnekTpoB. CHEKTp YpOBHEH D3HEpPIHHM aroma
BOZIOPOAA.
BonnoBsele cBolicTBa yactull. BosHel e bpoiinsa. KopnycKynsipHO-BOJIHOBOW Tyaau3M.
CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajJbHbI aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTH CTpOEHHS  sA1pa. OtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpesenennio coctaBa paaloakTHBHOTO U3ITy4EHUSI.
CsaoiicTBa anb(da-, 6era-, raMma-u3IydeHus. BrusHue paguoakTHBHOCTH HA KUBbIE OpPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTtpoHa. Hyknonnas monens siapa IeiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe yucio sapa. M30Torsbl.
Anbda-pacniaz. DIEKTpPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3akoH
PaAOaKTUBHOIO pacnaja.
DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsie cuibl. [ledekT macchr sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepubiii  peaktop. TepmosimepHsiid cuHTe3. [IpoOmeMbl W TMEPCHEKTHBBHI  SACPHOU
HHEPreTUKU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTrETHKU.
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DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo/1bl HAOIOICHUS U PETHUCTPAIIUH JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hpr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPONCTBA U MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, kKamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Llemoncmpayuu

CuéTurK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oranbel  pa3BuTUsA  acTpoHoMuH. llpukilagHoe ¥ MHPOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. Conneunass axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TIOCJIENI0BAaTEIbHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocieaoBarelbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoOBpeMEHHbIE IPEACTAaBIEHUS O
IIPOUCXOXACHNN U 3Botonuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mineunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenue Connua B ["anmaktuke. Turbl
rajJlakTuk. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siipaxX raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O06ma. PazOeranue ranmaktuk. Teopust
bonbuioro B3psiBa. PenuKTOBOE U3IyUEHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHus HEBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpoHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIBHOW U
THYECKOH cdepax HeSTeTbHOCTH 4YeloBeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
npecTaBiIeHuit 0 PU3NYECcKOl KapTUHE MUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamerHblie CBA3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnusie nouwsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMY HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApHBIX (DYHKIIMA,
NPU3HAKKU TOJ00HS TPEYTOJIbHUKOB, ONPEIEICHUE IUIOIAIU TIIOCKUX GUryp U 00bEMa Ted.
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Buonozus: »nexTpudeckue SIBICHUS B JKUBOM Npupoze, KojeOaTelbHbIE IBMKEHHUS B
JKUBOW TPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NEUCTBUE DPAJHMALMM HA JKUBbBIC
OpraHU3MBlI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKass CTPYKTypa TBEPIABIX TEll,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIA aHAJIM3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (poTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozusn: NMHUM HJIEKTPOIIEPENay, T€HEPATOP IEPEMEHHOIO TOKA, DJIEKTPOJABUIATEb,
UHAYKIMOHHAs IIeYb, pajap, paJuoNpHEMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBYU-neus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.
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4. TEMATUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM B K n (uudposBbie)
nporpaMMBI cero Oﬁl-lTpO.l'Ibele pgucnmecxne 0BpasoBaTENbHbIE
padoThbI padoThI pecypesi
Pa3znen 1. PUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
11 ®uszrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 Eubmorexa ITOK
' i https://m.eds00.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexka [IOK
2.1 Kunemarnia 5 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Aunamiia ! https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU 9 1 bubmorexa LOK
' https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 5 bubnuoreka [IOK
' nepexoIbl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nen 4. JIEKTPO/IMHAMUKA
bu6mmoreka [JOK
41 IIIeKTpOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
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ITocTostHHBIN 35IeKTpUYECKH TOK. TOKH B

4.2 Pa3JIMYHBIX Cpeaax 12
Wroro no pazueny 22
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 69

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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11 KIIACC

No KoanuecTBo 4acoB DJ1eKTPOHHBbIE
Il/-lI HaumenoBanue pa3aesioB 1 TEM IPOrpamMmmMmabl B Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie (III/I(l)pOBLIe)
cero padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MarnuTtHOe noje. NeKTPOMArHUTHASE MHTYKIIHS 11 1 3 bubmiorexa LIOK
' ) https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHU4YEeCKHE U IJICKTPOMAarHUTHBIE KOJIeOaHMs 9 1 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OCHOBBI CIEIMATIEHON TEOPUU OTHOCUTEIBLHOCTU 4 1 bubmorexa LOK
' https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6nmoreka [JOK
4.1 DeMEeHTHI KBAHTOBOU ONTHKU 6 https://m.eds0o.ru/7f41ca7c
bu6mmorexa [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE S1pO 5 buGmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 15
Pa3nea 5. 3JIEMEHTbBI ACTPOHOMUWHU U ACTPO®PU3UKHU
bubmuoreka [JOK
51 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Oobmaromee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 65
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5. CIIOCOBBI OLIEHKHU JOCTUXEHUN YYAIIIUMUCS IIVIAHUPYEMBIX
PE3YJIBTATOB

Cucrema OICHUBaHUSI AOCTHXKCHUA  IINIAHUPYEMBIX PE3YIbTATOB  YHAIIUMMUCA
BKJIIOYAET B ceOs OLCHUBAHUEC 110 CICAYIONIMM COCTABJIAIOIIUM:

1) OLICHMBAHUE TEMAaTHYECKHUX ITPOBEPOYHBIX U KOHTPOJILHBIX PadoT;
2) OLICHUBAHKE UTOTOBOM KOHTPOJIBHON pabOTHI;

3) OLICHMBAHHUE YCTHBIX OTBETOB YUaIIUXCS;

4) OLICHUBaHHE y4eOHOTO MPOEKTA.

[IpomexxyrouHasi —arrecTanus MPOBOAUTCS B (GoOpMe MNHUCBMEHHBIX padoT,
MaTEMaTUYECKUX JOUKTAHTOB, JKCIIPECC - KOHTPOJS, TECTOB, B3aMMOKOHTPOJIS; HUTOrOBas
aTTeCTalys - COTJIACHO Y CTaBy 00pa30BaTEIbHOIO YUPEHKICHHS.

KoHTtposbHble paboThl: 5 TEMaTHUECKUE KOHTPOJIbHBIE PaOOThI

dopmMaMu OpraHu3aluil ypoKa SIBISIOTCS (pOHTaIbHas padoTa, WHAMBHUIYyaTbHAs
pabota, camocTosTenbHast paboTa 1 MPOEKTHasl.

Ypoku nensTcs Ha HECKOJIBKO TUIIOB: YPOK OCBOEHHUS (OTKPBITHS) HOBBIX 3HAHMMH,
YPOK 3aKperjieHHus 3HaHUl, YpOK KOMIIJIEKCHOIO INpUMEHEeHUs (KOMOMHUpPOBAHHBIN YpPOK),
YpOK OO0OOIIEHUS ¥ CHUCTEeMaTU3allik 3HAHWH, YPOK KOHTPOJS, YPOK pPa3BEepHYTOTO
OLICHUBAHMUS, YPOK-UCCIIEIOBAHNUE.

B nporpamme nipenycmMoTpeHa MHOTOYpOBHEBAsI CUCTEMA KOHTPOJISI 3HAHUIA:

1. UnauBuayanbHbl (YCTHBIN OMPOC MO KapTOUKaM, TECTUPOBAHHE, MaTEMaTUUECKUI
JTUKTAHT) HA BCEX ATarax paboThI.

2. CaMOKOHTpOJIb - IIPU BBEJIEHUU HOBOI'O MaTepuaia.

3. ®poHTAaNBHBIN — IPU BBEJICHUH HOBOTO MaTepHaIa.

4. B3auMOKOHTpOJIb — B ITpoLiecce OTPAOOTKH.

5. I'pymIioBoif KOHTPOJIb — B TIPOIIECCE OTPAOOTKHU M MPUMEHCHHSI 3HAHHIA

6. PyGexHblil KOHTPOJIb — IPU MPOBEJCHUN CAMOCTOSTENIbHBIX padoT.

7. U'TOrOBBIN KOHTPOJIb — IIPH 3aBEPIIECHUH TEMBI.

Hopwmbl 0TMeTOK 32 1a60paTOpHYI0 padoTy
OtMmeTka «5» CTaBUTCS, €CIIM 00YJaIOITUNACS

e BBHITIOJIHSET PabOTY B MOJTHOM 00bEME C COOII0IEHHEM HEOOX O TMMOM
TIOCJIEIOBATEIEHOCTH MPOBEJICHUS OTBITOB U U3MEPEHHI;

e CaMOCTOSTENFHO M PAIOHAJIBHO MOHTHPYET HEOOX0AUMOEe 000pyJ0BaHHE, BCe
OITBITHI TIPOBOJIUT B YCJIOBUSIX M peXKHUMax, 00€CIIeUNBAIOIINX ITOJTy4EHUE BEPHBIX
PE3YJIbTaTOB U BHIBOJIOB;

e coOmronaer TpeOoBaHUs 0€30AaCHOCTHU TPY/a;

e B OTYETE MPABHJIBHO U aKKYPaTHO JeaeT BCE 3aMUCH, TAOIHIIbI, PUCYHKH, YEPTEHKH,
rpad¥Ky, BEIYUCIICHHUS;

e 0e3 omMOOK MPOBOIUT aHAJIN3 MOIPEIIHOCTEH.

OtMmeTka «4» CTaBHUTCS, €CITH:

e BBINIOJHEHBI TPEOOBAHUS K OTMETKE «5%, HO 00YJaIOLIHIACS TOMYCTHI HEI0YEThI

WM HerpyOble OIINOKU.
OTmeTka «3» CTaBUTCSI, €CITH:

e PE3yJIbTAT BBHITIOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC

BBIBOJIbI, HO B XO/I¢ TIPOBEICHUS OIbITA U M3MEPEHHIA OBLTH JOMYIICHBI OITHOKH.
OTMeTKa «2» CTaBHUTCS, SCIIH:
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e PpE3yNbTAThl HE MO3BOJISIOT MOJYYUTH MPABUIIBHBIX BHIBOJIOB;

e OIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOACHNUS TPOU3BOIMINCH HEBEPHO.
HopMmbl 0TMeETOK 32 YCTHBIH OTBET
OtmeTka «5» cTaBUTCS, €ClU 00yYaroImuics:

e OOHapyXHBaeT MPABWILHOE MOHUMaHKUE (PU3HUECKOMN CYIIIHOCTH PACCMaTPHUBACMBIX
SBJICHUH U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPH, 1aeT TOYHOE OIpe/IeJICHUE U
MCTOJIKOBAaHUE OCHOBHBIX MTOHTHIA, 3aKOHOB, TEOPHHi, a TAK)KE BEPHOE OIPEICIICHNE
bu3nYECKUX BETUYHH, UX €AUHUI U CIOCOOOB U3MEPEHHS;

e TMPaBUJIILHO BBIMOJIHIET YEPTEKH, CXEMBI U TpadUKH, COMTYTCTBYIOLINE OTBETY;

e CTPOWT OTBET IO COOCTBEHHOMY ILJIaHY, COITPOBOXKIAET pacCKa3 CBOUMU
puMepamMu, yMeeT IPUMEHSTh 3HaHUSI B HOBOM CUTYaIlMU TIPHU BBIMOIHEHUN
MPAKTUYECKUX 3aJaHUN;

e MOXET YCTAaHOBUTH CBSI3b MEK/y U3y4Ya€MbIMU U paHee U3YUCHHBIMU B Kypce
(bu3KMKHN BOIIPOCaMH, a TAK)KE C MaTEPHAJIOM, YCBOSHHBIM TP U3YUYEHUU APYTUX
PEIMETOB.

OtmeTka «4» CTaBUTCS, €CITU 00YYarOIIHIACS :

e J1a€T OTBET, KOTOPHII yIOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY HAa OTMETKY
«5», HO B HEM HeE HCIOJIb3YIOTCS COOCTBEHHBIH IJIaH paccka3a, CBOU MPUMEPHI, He
MPUMEHSIFOTCS 3HAHUSI B HOBOW CUTYAIlMH, HET CBSI3U C PaHEe U3y4EeHHBIM
MaTepuajIoM U MaTepHalioM, YCBOGHHBIM ITPHU U3YYEHUU APYTUX MIPEIMETOB.

OtmeTka «3» CTaBUTCS, €CITU 00yYarOIIHIACS :

e J1a€T OTBET, 0OJIbIIasl YaCTh KOTOPOTO YAOBJIETBOPSET TPEOOBAHUSM K OTBETY Ha
OTMETKY «4», HO OOHAPYKUBAIOTCS OTAEIbHBIE TPOOEIBI, HE MPEMATCTBYIOLIUE
JaIbHEUIIEMY YCBOCHUIO IIPOrPAaMMHOTO MaTepuaa;

e yMEET MPUMEHSTH MOTYYCHHbIE 3HAHUSI ITPH PEIICHUU MPOCTHIX 3a7au C
MCIIOJIb30BAaHUEM TOTOBBIX (DOPMYJI, HO 3aTPYAHSIETCS MPU PEIICHUH 3a/1a4,
TpeOyromux npeodpazoBaHue Gpopmyit.

OTmeTKa «2» CTaBUTCS, €CITU 00yYarOIIHACs :

e HE OBJIAJIE] OCHOBHBIMH 3HAHUSMH U YMEHUSIMU B COOTBETCTBUU C TPEOOBAaHUSIMU
MIpOTrpaMMBI.

HopMbl 0TMeTOK 32 yMEeHHE peliaTh pacyeTHbIe 3a1a4
OtmMmeTka «5» cTaBUTCS, €CIH:

e B JIOTUYECKOM PACCYKJIEHUU U PEIICHUH HET OMHMOOK, 3a/1aua pelieHa

paloHaIbHBIM CIIOCOOOM.
OtMmeTKa «4» CTaBUTCS, €CIIH:

e B JIOTUYECKOM PACCYKJICHUU U PEIICHUU HET CYIIECTBEHHBIX OIMOOK, HO 3a/a4a
pellieHa HepalMoHaIbHBIM CIIOCOO0M HITH TOMYIIEHO He OoJiee IBYX
HECYIIECTBEHHBIX OIMIHUOOK.

OTMeTKa «3) CTaBUTCS, ECIIU:

e BJIOTHYECKOM PACCYXICHHH HET CYIIECTBEHHBIX OLIMOOK, HO JOIYyIIeHA

CyIIIECTBEHHAs OIMOKA B MATEMAaTUYECKUX pacueTax.
OTMeTKa «2)» CTaBUTCS, €CIIHU:
e UWMEIOTCS CYIIECTBEHHBIE OIMOKH B JIOTHYECKOM PACCYKICHUH U B PEIIICHUH.

6. YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA
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» dusuka, 10 kmace/ Mskumes I'.51., byxosuer b.b., Corckuit H.H. nox penaknueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemenue»
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. ®usuka. 10 kmace. 3agaHus 175 OLICHUBAHUS YUCOHBIX TOCTHXKEHUHN YJaruXxcsi / COCT.
Oxpumenko H.A., JlutBunenko M.H., HoBukosa E.A., [llymakoBa O.M.— 'OV AI1O
«JOHPUAIIO». — Honeux: Uctoku, 2020.

2. ®usuka. 11 kmacce. 3aganus A1 ONEHUBAHKS YYEOHBIX JOCTHKCHUM yJaluxcs / COCT.
Oxpumenko H.A., Jluteunenko 1.H., HoBukosa E.A., lllymakosa O.M.— T'OY AI1O
«TOHPUAIIO». — loneuk: Mcroku, 2021.

3. PeivkeBuy, A. I1. @usnka. 3agaunuk. 10—11 k1. : mocobue asns obmieoOpas3oBar.
yupexxaenuii / A. I1. PeimkeBuu. — 10-¢ uzg., crepeorun. — M. : Ipoda, 2006. — 188, [4]
c. : wi. — (3agaunuku «podsr»)

4. ®usuka. DnekTpoHHbIil cOopHuk 3ana4. 10-11 kmaccst / Coct. brnonckuit C.I1.,
Oxpumenko H.A., Camopokosa E.B. —T'OY AI10 « IOHPUIIIO». — Jonenk: McTokwu,
2021.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.school.edu.ru - odpurnanbHelii cepBep POCCHICKOTO MKOJIBHOTO
oOpa3oBaHus.

2. http://festival.1september.ru — ®ecTrBaib negarornyeckux uiaei «1 ceHTaops»

3. http://www.riis.ru — MexxayHapoaHasi 00pa3oBaTebHas aCCOIMAIUS. 3a1aun —
COJICUCTBHUE PAa3BUTHIO OOPa30BaHUS B PA3IMYHBIX 00JIACTAX.

4. https://www.metod-kopilka.ru/fizika.html — Buneoypoku, npe3eHTanuu, KOHCIIEKTHI,
TECTBI, INIAHWPOBAHUE M JIP. MaTEPUAIIBI TI0 (PH3HKE.

5. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe GUabMBI 110 HU3HMKE MO pa3eiaM.
6. http://metodportal.ru/articles/srednjaja-shkola — metoauueckuit moprann.

7. https://simplescience.ru/collection/video — ¢usuueckue onbITH B OBITY.

8/ bubmuoreka 11OK https://lesson
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